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(54) RECORDfNG/REPBODUCING ISETHOD SUITABl^ FOR RECORDING/REPRODUCtNG AV„. 
DATA ON/FROM DISC, RECORDER AND REPRODUCER FOR THE METHOD, INFORMATION 
RECORDING DISC AMD INFORMATION PROCESSING SYSTEM 

(57) The present invention reJaies Id a method for 
recording an AViae using an information recondkig disk 
in wtiich data is recorded/reproduced by sectors. The 
recording method includes the steps of: det^rrfning 
wtieiher or not input data is AV data; detecting a defec- 
tive sector existir© in an assigned data recording area; 
when the Input data is AV data whfle a defective sedor 
is detected in the data receding area, allocating a 
defecfive extent rndudmg the defective sector; record- 
ing AV data in continuous sectors whHe skipping the 
defective extent; and allocating an area of continuous 
seders where only the AV data is recorded as one AV 
extent 
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Descrip^on 
TECHNICAL FIELD 

The present irtvention relates to an information 
recording disk for recording digrtal data inciuding AV 
data, a recording method, a reproduction method and a 
recoricfng apparatus therefor, and an information 
processing system thereof. 

BACKGROUND AFTT 

There are optical disks for recording information 
such as ccwnputer data. e.g.. PDs. PD is a rewritable 
optica! disk which employs the phase change system 
and perforiTB recording and reproduction of data by 

sectors. 

A problfim associated with rewritable optical disks 
is that data recording and reproduction carmot be 
ensured for every sector due to cfcist aaached to 
disk, a scratch on the disk, deterioration of the disk 
materra] ftss[f from repeated recording operations, or 
the like. Such a sector, from which data cannot be nor- 
mally recorded/reproduced, is called a defective sector. 
Such a defective sector is typically replacement- 
recorded based on a linear replac^er^ algorithm. 

The linear replacement algorithm is a system 
where a lar^e number of spare a/eas are provided in a 
particular area on the disk so as to replacement-record 
data to an appropriate sector in the spare area when a 
defective sector is detected, thereby ^isjring the relia- 
bility of irput data, 

— fn recent years, AV processing environments have 
been inproved in personal computer apparatuses, and 
it is becoming more common to enjoy audio/video titles 
with a perscnal computer apparatus using a CD-ROM, 
or the like, in whidi AV data is recoided as being com- 
pressed based on a system such as the MPEG system. 

However, since the conventional rewritable optical 
disk and the disk drive apparatus therefor are designed 
whiie assuming the use for recording/r^roducing com- 
piler data, there are villous problems when record- 
ing/reproducing AVdata having differertf charact^'sfics 
from frjose of computer data. 

Typically, there is a problem that continuous video 
reproduction cannot be ensured when reproducing AV 
data. This Is because a defective sector detected duf irrg 
the recording of the AV data is repJacement-recorded 
using a conven&onal defect management method, 
whereby the continuous r^r oduction of AV daia is ham- 
pered by a delay associated witfi an access to the spare 
area during data reproduction. 

This problem is parCcufariy conspicuous in the case 
of the above-descnljed linear replacOTient afgorilhni 
For example, when a defective sector occurs in the 
innermost area of the disk while the spare area is pro- 
vided in the outermost area of the disk, the head moves 
from the inner area of the disk to the outer area of the 



dsk in accessing the ^re area, thereby resulting in a 
seek time of several hundred milliseconds. Since pic- 
ture reproduction of video at 30 frames per second is 
required, if such a seekfime as bng as several hundred 

5 milliseconds Is generated, the reproduced images will 
consequentJy be interrupted. 

A proyem in AV data recca-ding is that it is neces- 
sary to provide a variety dl records^ methods. For 
exajmg^e, AV data to be fransmitted In real time via a 

fo broadcast wave, or the like, has to be recorded on the 
disk in real time. On the other hand, when high quality 
AV data to be downloaded via the internet or the like, is 
asynchronously recojxled on the disk, tie real time 
recording Is ncft necessary, but data recording with hi^ 

ts reBabiTity is required. 

The present invention has been made in view of the 
above problems and has an objective of providirtg 
method and apparatus tor recording data which enable 
real time recording of AV data to a rewritable opticai disk 

£0 and condruious reproductk>R of the recorded AV data, a 
r^3iioducfiort method, a r^oduction apparatus and an 
fnformatron reconding disk therefor, andi an infbrmafion 
processing system composed thereof. 

25 DISO-OSURE OF THE INVENTION 

A recording method of the present invention is a 
recording method for recording an AV file including AV 
data using an information recording disk in which data is 

30 recorded/reproduced by sectors, the recording method 
includif^ the of: detenTiirnng whether or not input 
data is AV data; deeding a defect" ve sector existing in 

a data recording area assigned for recording Uie input- 

data; when it is determined that the input data is the AV 

35 data and a defective sector is detected in the data 
recording area, allocating a defective extent including 
the defective sector; recording the AV data in cor^nu- 
ous sectors while skiving the defective e3ctent; and 
allocating an area of cOTtiniiOus sectors where only the 

40 AV data is recorded as one AV extent, wherein an AV 
file is recorded on the irrformalion recording disk, 
v#ierein the AV f2e includes: a defective extents which 
includes, when a defective sector is included in data 
recorefing area, the defective sector; and one or more 

45 AV extents each including a plurality of continuous sec- 
tors, thereby realizing the above-described objective- 
Only a sector wtiere an address error is detected 
during a data recording c^eration may be detected as 
!he defective sector. 

50 The defec^vs sector may include a sector where an 
address enror is detected during a data recording oper- 
ation and a sector where a data error is detected during 
a data verification operation . 

When i^'ng an inlOTmation recording disk where an 

55 ECC block has a plurality of sectors, the defective 
extents may be ailocafed by ECC blocks- 

When using an information recording disk where an 
ECC block has a plurality of sectors^ the method may 



2 



BNSDDCID: <£P p3eS45eAt J_> 



3 



EP08664MA1 



4 



further include the st^ of allocating, in the AV file,' a " 
pacfcJing extent wNch does not include AVdata. 

The method may further indixJe the step of record- 
ing attribute inlbnnation for IdentHylng the AV file inclucJ- 
ing AV data, as pari of file rrHnagemer^ information. 

The method may further include the siep of record- 
ing afin"bute biformation for identifying the defective 
extent asn6 -Hie AV extent, as part of file managemoit . 
Infonnaiioa in such a format Ihai the attribute informa- 
tion is in one-to-one correspondence with the respective 
extents forming an AV f Be. 

A recording apparatus of the present invention ts a 
recordkig apparatus for recording AV data on an infor- 
mafion recoidtng cSsk in which data is reoorded/repm- 
duced by sectors, the recording ^aparatus including: a 
section for determtnhg whether or not input data is AV 
daia; a secfion for detecting a defective sector ©dsting 
In a daia recording area assigned for recording the iiput 
data; and a septkHn for recording me AV data in contimj- 
ous sectors while skijppFng the defective sector, v^ierein 
AV dala isTecotded m a pfuralfty of 'continuous sectors 
on the information recoidtng disk while skipping a 
defective sector existing in the data recording area, 
thereby realizing the above-described objective. 

Only a sector «rfiere an address en-or is d^ected 
during a data recordir^ operafion may be deted:ed as 
the defective sedor. 

The defective sector rrsy include a sector where an 
address error is delected during a data recording oper- 
afon and a sector wrtiere a data enx)r js detected during 
a data verfficatibn (deration. 

When using an information recxjrding disk where an 
ECC block has a plurality of sectors, the defective sec- 
tors may be skipped by ECC blocks each indiding the 
defectve sector. 

An information processing s^em of the present 
invention is aninfeBmafion pnDces^ng system including: 
the at)ove-desaibed recording apparatus; and a control 
device for controlling the recording apparatus, the infor- 
mation processing system including: a section for alio- 
calir^, in rscordrng of an AV file, a defective sector 
detected by the recording apparatus as a defective 
extent and a section for allocating continuous sectors 
where only AV data is recorded by the recording appa- 
ratus as an AV extent, wherein an AV file is recorded on 
the information recording disk, the AV file including: a 
defecfive extent, which includes, when a defective sec- 
tor is included in the data recoidrig area, the defective 
sector; and one or more AV eKtenfs each induding a 
plurality of continuous sectors, tfiereby realizing the 
above-descrfced objectiveL 

V\/hert using an information recording disk where an 
ECC block has a plurality of seclors. the control device 
may aHocate the defective extent by ECC blocks each 
ifK^luding a defecfive sector. 

When using an information recording disk where an 
■ ECC blodt has a plurafrty of sectors, the control device 
m^ further induda a section for allocating a padding ' 



. ©ctent which does txS Endude AV dafe as pat of the AV 
file. 

The control device may further include a section for 
recofd'ng attribute information for idenfif^ng the AV file 
5 inchjcfing AV data, as part of file management informa- 
tion. 

The controf dejicB rray further Indude a section for 
recording attribute information for kJentifying the defec- 

- five extent and fte AV extent, as part of file manage- 
10 infbmiatfon, in such a format that the attrfoute 

rrrfbrmation is in one-to-one correspondence with fiie 
respective extents forming an AV file. 

The control device may indude a secScn for setting 
wi the recording apparatus an acceptable value for the 

rs toJaJ nmber of sectors skipped when a defective sedcx 
is detected during a recording opefafion for AV daia; 
and the recording apparatus may include a section for, 
after AV data has been recorded while skipping defec- 
tive sectors within a range not exceeding the acceptable 

20 value* informing the ccKTtrol device of location informa- 
tiort of all the secSofs skipped during' a recording opera- 
tion for AV data. 

The recording apparatus may include a section for^ 
each time a defective sector is detected during a rscord- 

£5 ing operation for AV data, informing the control section 
of flie? delectfon of the defeciive sector along with loca- 
tion [nformaUon of the defective sector; and the contrd 
section may Include a sedsm for setting in t\e recording 
apparaUjs a new recording start location for AV data 

30 _ each time. the detection pf_. the defective sector is, 
informed. 

A reproducfion method of the present invention is a 

reproduction method for performing data reproduction 
from the Irrfornnation recording disk on which the AVfile 
35 is recorded using the above-described recording 

- method, the method including the step of. in an AV data 
r^yoduction operation firom the AV extent perfonnng a 
continuous data reproducHcn operation while neglect- 
ing location infomiation of a r^lacement-recorded 

40 defective sector and not performing a recovery process 
even when art error occurs during data reproduction, 
tierety realizing the above-described objective. 

A reproductiOT apparatus of the present invention is 
a reproduction apparatus for performing data rqxoduc- 

4S tion from the information recording disk on which the AV 
file is recorded using the above-described recording 
method, the apparatus including a section for. in an AV 
dafa reproducijon operation from fte AV extent, per- 
fuming a continuous data reproduction operatfon wftHe 

50 neglecting focation information of a replacement- 
recorded defective sector and not performing a recovery 
process even when an error occurs during data repro- 
duction, thereby resizing the above-descrrbed objec- 
tive. 

55 An information recording disk of the present nwen- 
tion is an information recotding disk in which an AVfiJe 
including AV data is recorded/reproduced by sectors, 
wherein the AV file includes: a defective extent, which 
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includes, when a defective sector is included in the data 
re<»rding area assigned for file recording, the defective 
sector; and one or more AV extents recorded in a plural- 
ity of contmuous sectors where only Ihe AV data is 
retarded, thereby realizing the above-described objec- 
tive. 

On[y a sector where an address error may be 
detected during a data recording opeiHtion is regarded 
as the defective sector. 

The defecfive sector may Include a sector where an 
acfcJrsss error is detected during a data recording oper- 
ation and a sector where a data error is detected during 
a data verification operation. 

When using an inibrmation recording disk where an 
ECC block has a plurality of sectors, the defective 
extents may be allocated by ECC blocks. 

When usirg an infonnrtation recording disk where an 
ECC block has a plurality of sectors, frie AV file may 
include a padding extent which does not include AV 
dafa. 

Attribute information for jdenffying the AV file 
incliKfing AVdata be further recorded as part of file 
management information- 
Attribute information for identiJying the defectin/e 
extent and the AV extent may be further reoorded, as 
part of file management information, in such a format 
that the attribute information is in one-to-one corre- 
^Dondence with the re^sedivs extents forming an AV 
ffle- 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a flew chart illustrating a recording oper- . 

ation for AV data according to the present invention. 

Rgurs 2 is a flow chart illustrating a recording oper- 
al3C»i fer an AV file including creation of file manage- 
ment inforniation. 

Rgure 3 is a diagram jifustrafing a data structure of 
a file and file managemem information- 
Figures 4A to 4D are each a diagram illustrating a 
phyacal stmcture of an optical disk such as a DVD- 
RAM. 

Figure 5 is a diagram illustrating a staicture of a vol- 
ume space. 

Figure S is a dia^m illustrating a physical sector 
structure* 

FigLB-e 7 is a diagram illustraiing a structure of an 
EGG block. 

Figure 8 is a diagram iHustratmg a directory struc- 
ture. 

Figure 9 is a diagram illustrating how an AV file is 
recorded- 

Rgure 1Q is a diagram illustrating a data structure 
of an allocation descriptor. 

Figures 11 A and 11 B are each a diagram illustrat- 
ing interpretation of the upper two bits of an extent 
length included in the allocation descriptor. 

Figure 12 is adiagn^ illustrating a recording state 



of a disk on which an AV file and a computer file are mix- 
edly recorded. 

figure 13 illustrates a data sinjciure fw free area 
management in AV file recording, 
5 Rgure 14 is a flow ctiart illusfrating a method for 
reproducing an AV file, 

R gure 1 5 is a block diagram illustrating a structure 
of an information processing system of the present 
invention. 

10 Rgure 16 is a diagram aiustrating a protocol used 
between a control section and a efisk recording drive 
when recording in real time AV data received via a 
broadcast wave. 

Rgure 17 Is a diagram illustrating a protocol used 

15 between a control section and a disk reprodudion drive 
in a r^oduction operatbn for AV data recofded on an 
information reconjing disk: 

Rgure IS is a block diagram illustrating another 
structure of the infornrrfon processing system of the 

20 pr^^t invention. 

Rgure 19 is a diagram iiluslrafing a protocol used 
betwe^ a control section and a disk recording drive 
when asynchronously recorcSng AV data received via 
the internet on an information recording disk. 

25 Rgures 20A and 20B are diagrams illustrating 
processes performed a control section and a micro- 
processor, respectively, m real time recording of AV 
data. 

Rgure 21 is a diagram illustrating processes per- 
w formed by a controE section in asynchronous recording 
oiAVdata- 

Rgure 22 is a diagram illustrating an example of a 

_fiIe/directory structure.. ... . , ^ 

Rgure 23 is a diagram illustrating a data slruc&BTe 
35 and logical relationship of the primary file management 
infonnaiion defined by the ISO 13346 standard. 

Rgure 24 is a diagram illustrating a data strucfejre 
fer defect management used for recordii^ a computer 
file, 

40 Rgure 25 is a diagram illustrating a cfeta structure 
o1 the ICB tag. 

Rgure 26 is a diagram illustraiing a data structure 
of flag fields included in an 1GB tag. 

45 BEST MODE FOR C/sJ^RYiNG OUT THE INVENTION 
(Embodiment 1) 

Hereinafter, a rewrifablQ optical di^ and a dafe 
so recording method and a data reproduction metftod 
therefor will be described as an example of the present 
invention. 



55 



(1) OPTICAL DISK 

(1-1) PHYSICAL STRUCTURE 

Refenring to Rgures 4A to 4D. 5. 6 and 7. tUe phys- 
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ical structure of a DVD-FIAM disfc which is a rewritable 
optical cfisK will be described. 

Rgures 4A to 4[> are dragrams each illu^ating the 
physical structure of a DVD-RAM disk: As illustrated rn 
Rgure 4A, the DVD-RAM disk includes, from the inner 5 
area thereof, a fead-in area, a data area and a Jead-out 
area. Digital data is recorded in each area and is mar^ 
aged in unfe called sectors, 

Figure 6 illustrates a structure of a sector. Data to 
be recojded \a each sector is opticaify recorded as a io 
recording mark on the tend and groove portions based 
on a pfsse char^ recording system, and the phyacal 
acMress corresponding to each ^cior is physicaJly 
recorded as pits in the header re^on. Two Kb/tes of 
data are stored in the sector. Moreover, as tibstrated in is 
Rgure 7, an ECC (En^or Correcting Code) operation Is 
performed for each group of 1 6 sectors by providing a 
parity code thereto for the purpose of error oorrectiOTt 
Heranafler, sirch a group wiH be refOTed to as an ECC 
block _ _ _ so^ 

Herein, it shouid be noted that the rewrilaiie snbr- 
matfon capacity is doubled in the DVD*BAM by allowing 
data to be wrrden chi Ihe groove portion, as well as on 
the land portion, flius being a disk medium bett«- ajited 
for recording video Information. 2S 

As illustrated in Figure 4B, a data area is further 
divided into 24 zones numbered from 0 to 23, and data 
Is recorded in each zone by physical sectors each of 
2048 bytes. Moreover, as illustrated in Rgure 4B. a 
defect management area (DMA) is provided in the lead-- - 3o - 
in area and in the lead-out area, and the replacement 
location information of an ECC block, which been 
r^[aced based on the linear repiacemenl algorithm, mwII 
be recorded i^ereia 

As ilfustrated in Rgure 4C, each zone in the data 35 
area rs conposed of a user area for recording user data 
and a replacement region for replacing a defective sec- 
tor. Logical sector numbs-s (LSNs) are assigned to the 
physical sectors in the user areas, starling from the 
inner area^ Thus, a volume area fer recording user data 4a 
is formed, as illustrated in Figure 4D. 

Figure 5 Illustrates the structure of a volume space 
ir^cluding iiie user areas of the respective zones, 
whe-^n volume stmctures for handling the disk as a 
logical volunie are provided respectively in the inner 45 
area and tn the outer ^ea. while a partition space Is 
allocated therebetween, in which files are recorded by a 
usee In the parbiion space, logical block numbers 
(LBNs) are assigned to the respeciiv© sectoiB. starting 
from the leading sectca- thereof. so 

{1>2) FILE SYSTEM STRUCTURE 

Next, referring 1o Rgures 3. 8, 10, 1 1A and 11 B, a 
file system structure of the DVD-RAM will be described, ss 
IhB file system is a data stmcture for managing data 
recorded by sectors as files and directories- The file 
system of the present anbodiment fe m confbrrrnly with . 



the fiie system def aied by the isO/lEC 13346 standard, ■ 
FiQur© S iilusfrat^ a directory stajcture after an AV 

file IS recorded, DErectory A Is under the root db-ectory. 

while file S and an AVf lie are undB" directory A. 

C2 in Figure 3 illustrates a data structure of the par- 

lilion space, in wfich the files iBustraled in Rgure B are 

recorded. 

. . . Space bit map desarptors are recorded in UBNs 0 . 
to 79, The space bit map descr?>tors each have a space 
bit map indicating whe^^ each sector is allocatable or 
not. When the cperation ip{x) represents tie integral 
portion of K whi)e tiie operation rem(a,b) represents a- 
bxipCa/b), the sector kaocation infionnation of a sector at 
LBN s te registered at bft rem(s»S} in E>yte p(s/8) in tie 
space bit map. When the bit value is 1» the s^or fs 
unallocated, while 0 means allocated. In the exanrple of 
C4, the bits con-esponding to the unallocated secto-s at 
LBTfe 84 to 5S3. 586 to 3584 and 3888 to the end are 
set to 1, 

A file set descriptor is recorded at LBN SO. In the 
case of a We enhry "of Ihe root directlxyr the" location " 
information is recorded In the file sest descriptor. 

A terminating descriptor is recorded at LBM 81 . The 
terminating descriptor indicates the end of the file set 
descqptor. 

A fife entry is recorded at LBN 82. 

Since the ISO 13346 standard accommodates a 
rewritable disk, as well as a read only disk, the record- 
ing location of the file is stored and managed in informa- 
tion called a file entry, - 

In a file entry, various attribute information particu- 
lar to the fife and the recording location of the file are 
recorded- In a directory, the file names of the fiies 
included in the directory and the location information of 
the file entries are recorded. 

A file entry indicates the recorcSng address of a file 
existing in the partitkjn space by an aifocation descriptor 
field C5 illustrates the structure of the file entry 

A descriptor tag is provided for identifying a 
descriptor such as a space bit map descriptor. In the 
case oi a fife entry, 261 is descrSjed as the descrq:>tor 
tag, mdicating a file entry. 

An ICB tag is for indicating the attribute information 
relating to the file entry itself. 

Rgure 25 is a diagram iSlustratlng the structure of 
an ICB tag. whUe Figure 25 is a diayam illustrating the 
structure of flag f idds of the ICB tag, Fn Rgure 25. there 
is a flag field of 2 bytes at RBP 1 8 In the ICB tag. In Fig- 
ure 26, a flag indicating whether the file is an AV file or 
not is assigned to the ninth bit in the flag field. When an 
AV f is identified from this flag, AV data is recorded in 
the group of sectors forming the fBe, 

Eidended attributes are for descrtotng attnliute 
information of a more advanced leveMhan- the- level 
defined by the attribute information field In the file entry. • 

The allocation descriptor is for managing ari area 
including continuous sectors as one extent. As illus- 
trated in Figure 10. the allocation descriptor has the 
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extent length snd the iocaHon inlormation thereof. Fig- 
ure 11 A [lliistrates the interpretation of the upper two 
bits of the extent length induded in the allocation 
desaiptor o# a non-AV fSe. h is thus possible to indicats 
whef^ the extent has been alJcx:ateci or not and 
whetier It has been recorded or not Figure 11 B HJus- 
trates tha interpretation of the upper two bits of the 
extent length Included in the allocation descripta of an 
AV file. 11 is thus possible to indicate whether the extent 
is an AV exXBnt a defective exie;^ or a padding extent. 

Hereinafter, as supplementary description, an oper- 
ation of the disk reproduction dnve apparatus foracquir- 
ing a sector addr^ storing a desired file wilt be 
described. 

Rgure 22 iflustrales an exampte of a file/directory 
structure. An eflipse repxesenis a directory while a rec- 
tangle represents a file In this example, a directory, 
DVD_V)DEO. arKi two files. File1.DAT and File2.DAT 
exist under the Root directory. The directory 
DVD_VIDEO further includes a total of three files, 
Movie1,VOB, Movte2.VOB and MowlsS-VOB. 

Rgure 23 illustrates Icgicai relation^ip of data In 
the file management inlbrmatron based on the ISO 
13346 standard. 

Since the ISO 13346 standard accommodates a 
raivrltabie disk, as wisll as a read only disk, the record- 
ing location of the file is stored and managed in infomna- 
tion calied afi!e entry. 

For ejiample. the recording location of the file entry 
for the AV file Movtel ,VOB is stored as a file identifier 
descriptor in the DVD_V1DE0 directory file. The record- 
ing location of the file entry for the DVD_VfDEO direc- 
tory f^le is stored as a file identifier descriptor in the 
RCX>T directory file. Moreover, the recording location of 
the file entry for the ROOT directory file Is stored in a file 
set descriptor. Furthermore, the file set descriptor is 
recorded in a predetermined localion as a part of the file 
management information. With such a structure, the 
recording location of the target file can be acquired by 
first referring to the file set descriptor and then following 
the file entries starting from the ROOT directory accord- 
ing to the directory hierarc^'cal stujclure. A directory file 
has a ptir^ity of file identifier descriptors, and each f He 
identifier descriptor includes the recording address and 
the file name of the file entry of the file or directory man- 
aged by the directory 

(1-3) DEFECTIVE SECTOR MANAGEMENT METHOD 
1 : FOR COMPUTER DATA 

When recording computer data on the above- 
described DVD- RAM, the linear replacement algorithm 
is employed as a defect management method. In the lin- 
ear replacement algwiihm, the computer data is first 
recorded in the user area. When a defective sector is 
detected during frie recording operation by detecting an 
address error, a verity error, or the like, an ECC bfock 
including the defective sector is recorded in a spare 



area illustrated in Figure 4C, whiie the location informa- 
tion of the replaced ECC block is recorded as defect 
management information in the defect management 
area (DMA) provided in the leadnn area and in the lead* 

5 out ar^. 

Rgure 24 illustrate the data structure of the defect 
management area. As illustrated in Figure 24, the 
defect management area indLfdes a disk definjiion sec- 
tor and a defect list The disk definition sector stores the 

10 locaSon Information of the defect list. The defect list 
includes a defect entry having pairs of leading 
addresses (address A and address C) of ECC blocks, 
which each incfude a defective sector, and leading 
addresses (address B and address D) of other ECC 

75 Wodcs respectively replacing the ECO blocks. Such a 
defective sector is detected when formatting the disK 
when recording data to the disk, or the like. The exam- 
ple illustraied in Figure 24 shows that the ECC block 
starting from address A in the data area ts replaced by 

20 tiie ECC block starting from address B. while the ECC 
block starting from address C is replaced by the ECC 
block starting from address D. Thus, in the linear 
replacement algorithm, defective sectors are managed 
in an integraled manner by the defect management 

25 information record ed in the d ef ect management area. 

(1^) DEFECTIVE SECTOR MANAGEMENT METHOD 
2: FOR AV DATA 

30 Hereinafter, the outline of the defect management 
method will be described, which is a feature of the 
present invention and used when recording AV data on 
the above-described DVD-RAM. Herein. AV data refers 
to, for example, data including a sound or a video com- 

35 pressed by MPEG. For example, when a defective sec- 
tor, for which address cannot be reproduced, is 
detected during an AV data recording operafbn. tiie 
ECC Wock including the defective sector is skipped, and 
tie data rs recorded from the beginning of the following 

40 ECC block. The recording location of the ECC block 
including the defective sector is registered In the file 
^ry as one atlocation descriptor. Moreover, when a 
large number of defective sectors are detected in the AV 
file recording operation, the location information of the 

45 defective sectors is registered in the file entry for the AV 
file using separate aflocalion descrptors. Thus, such a 
defect management method is different from the con- 
ventional linear repiacement method in that the location 
information of the replaced ECC block is never recorded 

50 in the defect management area provided in the lead-in 
area or in the lead-out srea. 

Moreover, in an AV file reproduction operation, 
sines the AV data is reproduced while skipping defective 
sectors with reference to the allocation descriptors in 

55 the f ^[e entry, the disk reproduction drive is able to repro- 
duce AV data while skipping the defective sectors wrih- 
out nrranaging the addresses of the defective sectors. 
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(2} DATA RECORDING METHOT 

Hereinafter, a mettiod for recording AV data to the • 
above-cfescrbed DVD-RAM will be d^rib^. Rgure 1 
is a flow chart iHistetir^ a recording operafion for AV 
data according to the present inventfoa 

First it IS determined whether the input data is AV 
data or not (step A1 ). This determination is based on 
the type of oDmrmnd sent from the host, the nr«xie hi 
which data ts transfen-ed from Ite host, or the Bke. For 
example, when Wr1ts_AV command is sen! for record- 
ing AV data. It is determined to be AV data, while *4 Is 
determined to be nonnral computer data when normal 
Write command is sent 

When recOfxSng file management information and 
con^uter data inclucfing code data, they are recorded 
based on the con/entional finear replacement algorithm 
while verifying the defective sectors {step A2). 

5n the case oi AV data. It is further determined (step 
A3) whether the data is the AV da^ta which requires real _ 
time recording, such as those sent from a digital video 
movie, digital broadcasting, or the like, or the AV data 
which can be asynchronously recorded while preferen- 
tialty ensuring the reliability thereof > such as data down- 
loaded from the internet For example, when the 
synchronous mode is set as the data transfer mode 
from tie host computer to the recording apparatus, it is 
determined to be reat fime recoiding. vM\e it is deter- 
mined to be non-reai time recording when the asynchro- 
■ nous mode is set Alternativefy, rt can be determined to- 
be real time recording when the data is transferred from 
a digfel video movie, oc the fike, based on the type of 
equipment connected to the recordhg apparatus, wN'le 
it can be determined to be non-real time recording wh^ 
the data is transfen-ed from network equipment such as 
these used for the internet. 

In the recording operation for AV data which 
rec^ires real time recording, when an address en^or is 
detected from the target sector, the ECC block including 
the sector is skipped, and the data Is recorded tram the 
lading sector in the following ECC t&ock {steps A4 lo 
A6). By recording data whife skipping ECC blocks 
including defective sectors as described above, it is 
possible to continue the data recording operation with- 
out performing any seek operafion even if a defective 
sector ie detected, unlike the replacement recording for 
computer data as illustrated in Figure 4C. 

In the recording operation for AV da!a for which the 
asyrxSironous recording is applied while preferaiSally 
^isuring the reliability tfiereof, when a defective sector 
having an ackJress error is detected during the data 
recording, the ECC block including the defec^e sector 
is skipped, and the data is recorded from the leading 
sector in the following ECC block (steps A7 to A9), as 
described above. Then, ttie recorded data is read out 
and verified. If a defective sector incfcxiing a data error 
is detected, the recaded data is recorded in the foHow- 
ing ECC block (st^ A1 0 to A12). By peribrming sudi 



a data recording operation, a defective sector is reTiably 
detected, while it c^ be recorded in the foIlOTving ECC 
btock. rather than ina spare area, whereby a video wa 
sound can be reproduced unintenuptedly. When com- 
5 pleSng the data recording for a continuous area which is 
prewousty specified by a command, or the like, data 
recording is r^umed for the next continuous area 

(steps A13 to A14) 

For simply iRustraling the data recording operation 

10 for the DVD-RAM disk in whidi an ECC block is com- 
posed of a pluralrty of sectors, it is a^umed in the 
above descriptioi that the entire ECC block including a 
defective sector is sapped. Howetf^. rt Is apparent that 
it is possible to similarly perform a data recording 

15 meSiod in which only the defective sector, rather than 
the entire ECC block, is skipped. Moreover, the defec- 
tive sector is sk^^p^ by sectors also in the case where 
the ECC block has the same size as the sector size. 
C3 in Figure 3 iltusfrates the data structure of the 

20 disk,. on which an AV fij&js recorded by the above^ 
d^cHbed recording method. Hereinafter, the data 
structure will be described refemng to Figure 9, which 
describes C2 and 03 of Figure Z in detail A first contffv 
uous area at LBMs 552 to 3567 and a second continu- 
es ous area at LBN 38S3 to the erxJ, botfi unallocated, are 
previously specified as recording areas for the AV file so 
that tfie recording is made from the beginning of the 
ECC bbck. When recording AV data which requires real 
time recording, the AV data recording is first performed 
■ 30- - Itom the leading -sector- in the first continuoi«^area.- 
Then, an address error Is detected from the sector at 
LB1M 1600. wherry the ECC block (16 s^c^s) includ- 
ing this defective sector is skipped, and the AV data is 
rsaarded in the fe^lowing ECC blodc is performed, start- 

35 ing at LSN 1616. Foflcwing tie completion of the data 
recording operation for the first continuous area, a data 
recording operation for the secorKl continuous area, 
which starts at LBN 388S, is performed. When record- 
ing AV daia for which the asynchronous recording is 

40 applied while preferentially ensurfog the reliability 
thereof, if a data error is detected from the sector at LBN 
1600, the ECC block including the defective sector is 
skipped and the AV data is recorded in the fotlcwing 
ECC Wock, as described above. Thus, the real time 

45 recording and the asynchronoiis recording both employ 
the same data structure since AV data is recorded while 
skipping an ECC block including a defective sectca- in 
l30ih cases. TTrerefore, when reproducing AV data, 
defective extent S is dapped while <^ly AV exterits A, B 

50 and C are read out in the same manner. Even when 
unatlocaled areas exist discretely on the disk, unrrter- 
rupted reproductfon of a video or a sound is ensured 
during the AV data reproducfion, as long as an amount 
of data more than a predetermined amount can be 

55 recorded in each of the unallocated areas whil e the dis- 
tance between tfre unallocated areas is in a range which 
allows for the areas to be accessed within a predeter- 
mined amount of time. This is because the AV data read 
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out liroiTi the disk by the disk repfoduction apparatus is 
reproduced after it is tenr^jorariEy storaj m a track buffer, 
or the like. In offier words, since AV data stored in the 

buffer IS reprodLx;ed during an access operation 
between continuous areas, the COTtinuous reproduction 
of a Video or a sound is maintained even if data repno- 
ducHon from the disk rs tennporarily discontinued. 

Next, referring to Rgure 2. a method fbr creating 
ard registering file management infbrmalion for AV file 
according to the present invention will be described. 

Firsts it fs determined whether the file to be 
recorded is an AV file or not This determination is 
based on. for exarrple, the fUe name extension or the 
file's attribute presided by an application program, a 
user, or the fike (st^ B1). In the case of fDe manage- 
ment irrfbrnnation such as a directory file or a data file for 
ccsnputa^s, alile recording operation and a file manage- 
ment informaticBi regislrafion are performed based on 
the convenlionai file system of ISO 13346 (step B2). 
When the He to be recorded is an AV file, a cc»it'nuous 
free area of 5 MB or larger is searched for by ECC 
blocks based on the contente of the space brt map (step 
B3), For example, in C4 of Figure 3, the continuous area 
at LBNs 592 to 3567 and the continuous area at LBN 
3SSS to the end are searched for as the continuous free 
area. Then, based on the recording method desaibed 
above with reference to Figure 1 , AV data is recorded to 
the seaidied free area while shopping defective sectors ■ 
(step B4). in onier to m^iage the location Information 
where AV data is recorded, the location information of 
an area in which only AV data is recorded is registered 
as an AV extent, the location information of a skipped 
ECG- block is registered as a defective exlent. and the 
location nnlormatton of an area in the tarrranal portion of 
the file where padding data fbr conplefing the ECC 
block is recorded is registered as a padding extent 
respectVeiy in the file management infca-matiai (step 
B5)- In C3 of Figure 3, extents A, B and C are each an 
area where AV data is recorded, extent S is an area 
which has been skipped because of a defective sector 
detected therein, and extent E is an area in the tenrunal 
portion of the fi^e where padding data is recorded. The 
respective extents are registered, as illustrated in C7» as 
separate allocation descriptors in the file entry (C6) of 
the AV file. Then, attribufe information ts registered in 
the file entry, in which an AV aftribtite bit is set incScating 
that the recorded file is an AV f iJe (step B6). In C6 of Fig- 
ure 3, the AV atifibute bit is set as s configuous bit 
defined in the ICS tag. Finally, in ader to set the area 
where the AV file is recorded as allocked, bits corre- 
sponding to extents A» S, B, C and E in the space bit 
map are set to 0 indicating allocaled (st^ E7}. For 
example, in C5 of Figure 3, bits from bit 7 in byte 73 to 
brt7 in byf&445 and bits from bitO in byte 486 to bit 7 in 
byte 799 are set to 0. By providing such a data struc- 
ture, it is determined whether the rqxockiced file is an 
AVfile or not from the file attribute infta-mafion shown in 
Rgure 26. Then, if the file is an AV file, Ihe reproduction 



cperation can be perbrmed only using tine focation 
information of the AV extent registered in the f Pe entry 
while neglecting the defect management information 
recoEded in tiie defect management area. In the data 

s repfoduction operation, extent S and extent E are not 
used ance no AV data is recorded therein, 

Hereinafler, refemng to Figure 12, the data struc- 
ture of a disk in which a ccmputerfile and an AVfile are 
mixedly recorded will be described. If the sector at LBN 

10 3586 which is assigned for recording file B, a computer 
file, is a defective sector, the ECC block (LBNs 35S4 to 
3599) mduding the d^ectivs sector is recorded in a 
spare area, and tiie defect management information is 
recorded In the defect management area. Herein, ance 

15 tiie replacement recordng is performed by ECC blocks, 
the fHe entry of file B and a portion of file A are simuila- 
neoudy recorded in the spare area. If file A is an AV file* 
and a portion of the AV c^ta induded in tiie AV file is 
recorded in the same ECC block where a computer file 

20 is recorded, then, tiie AV data will ^so be recorded in 
the spare area. In order that AVdata and computer data 
are not mixedly recorded in an ECC block, an AV file is 
allocated to align with an ECC block boiaxiary. as jIIus- 
fratfid in Figure 12. Thus, each AV file starts from the 

25 leacfing sector in an ECC block, and defective secttMs 
are skipped by EGG bfocks, while a padding extent filled 
witii padding data is aJlocated to each sector where AV 
data is not recorded so that the AV file aJfocaiion is 
made up to tiie end of tiie ECC tiiock. By providing such 

30 a data structure, a continuous reproduction operation 
for AV data is er^ed without accesang any spare 
area. 

— Hereinafter, referring to Figure 13, an exanple of a 
me^Kxi fbr mana^ng free areas in AV Ue recording will 

35 be described. As descrfced above with ref^ence to Fig- 
ure 9^ a free area for recording an AV file is first 
searched for. Then, the first continuous area at LBNs 
592 to 3567 and tie second continuous area at LBN 
3888 to the end are assigned as the tree area. Subse- 

40 quentJy, an AV reserved file is created by recording a file 
entry in which these free areas are managed as aiio- 
cated and unrecorded extents. At tiie same time, tiie 
area in which the f ile entry is recorded and the two allo- 
cated continuous areas are registered in ihe space bit 

45 map as alkx:ated An AV f He is recorded^ by the method 
deeaibed above witii reference to Figure 1, from the 
beginning of the allocated extent which has been prew- 
otisiy registered Tn the AV reserved file. When these 
free areas are allocated as areas for recording the AV 

50 reserved fife, rn advance of the AV data recording, even 
if a recording op^ation for an AV file &n6 a recording 
-operation for a compiler file are performed in psraOel in 
a multi-task environment. 1he cornputer file is assigned 
to a rerrtaintng unallocated area, whereby it is possible 

55 to prevent the AV data and data of a conputer file from 
bang erroneously assigned in the same £CC block. 
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(3) DATA REPROTUGirON METHOD . 

Hersinafter, a memod.for reproducing an AV file 
according to tie present invenfion wBI bs described, 
Bfong with a reprodudion operalion for file management 
informafon. 

■ Figure 14 is a flow chart illustrating a mcihod for 
reproducing art AV fifa First the AV attribute bit is read 
out from the fie eniry of a file to be reproduced (step 
D1), The AV atfribute bit is included in the iCB tag, as 
illustrated in CS of Rgure 3. As descried above, the AV 
attrtoute bit is a contiguous bit descrfced in Rgure 25 
and is attribute infonretion for detenmining whether an 
AV file or not TTiis bit being 1 indicates an AV file, while 
this bst being 0 indicates a non-AV f fle such as a conpu- 
ter f Be- Based on the value of the AV attribute bit. it is 
determined whetiier the file is an AV tae or not (step 
D2). Then, if the file is a computer file, it is read out by 
the conventional method for compLiter fifes (step D3). 
... On the Dther.hand, .in the case of an. AV fi!e,...an ailoca-. , 
titai descriptor field registered in the file entry of the AV 
file is read out, and the location informafion of the 
respective AV extents induded in the AVI ile is sequerh 
iially read out (st^ 04), Moreover, the reproduction 
^^jarstus is instRictKi to read out AV data Jrom each 
AV exi^ (step D5). Herein, the reproduction apparatus 
continuously reads out only AV data from the AV extents 
while neglecting the replacement sector Tnfbrmatton 
registered in the defect list on the disk and while per* 
"■ forming no^reccveryoperation even^err an acfcJress 
^or or a data esTor is detected during a reproduction 
operation (step D6). Finally, it is determined wheih^ the 
AV data has been reproduced from all the AV extents 
irxiluded In the AV lile (step D7), Then, if there is an 
unrepraduced AV extent, steps D5 and D6 are repeated 
again. By performing such a r^roduction operation, the 
AV file which has been recorded by the method of Rg- 
ure 1 1S continuously reproduced while the video or the 
sound is not interrupted. 

Although the recording/r^roduction operations of 
the present invention have been described with a DVD- 
RAM disK it is apparent that similar recording/reproduc- 
^on operafions can be performed with, for exanple. a 
magnetic disk or a magneto-optical disk, as long as ft is 
a recording medium with a large capacity on wrfiirfr an 
AVf iJe can be recorded. 

For simply iBustrating the data recording operation 
for the DVD-RAM disk In \mdh an ECC block is com- 
posed of a pluraiay of sectors, it is assumed in the 
above description that the entire ECC block Inducing a 
. defective sector is skipped. However, it is apparent that 
it is possible to similarly perform a data reproduction 
method in which only the defective sector. raSier than 
" the entire ECC block, is skipped. Moreover, the defec- 
tive sector is stopped by sectors al^ rn the case where 
me ECC bJock has the same size as the sector size 

Afthough the present invention has been described 
■ while assuming tfiatthe AV extent, the d^edSve extent 



. and the padding extent are ^ch identifJed using a por- 
tion of an allocation descriptor described in Rgure 11 B. 
it is apparent that file erfent sttributs ideniificaUon is not 
limited to such attribute rnformation. t>ut can be 
5 assigned to another descriptc^, another bit or me like. 
For esample. it is also possible to define a data structure 
of a new allocation descriptor and to provfcle afield indi- 
cating the extern attribute InSormatloa 

The padding extent is not limited to those provided 
10 in the terminal portion of a file- For exanple, when the 
size of the AV extern is reduced wtiile editing an AV file, 
the area in the AV extent m whldi AV data is no longer 
recorded nny be registered as a newr padding erfenL In 
such a case, the padding extent Is allocated h a leadhng 
15 portion or an intermediate fXDrtion of the file. 

In the above descnplion of the present invention, an 
area induding a defective sector detected during a 
recording operation for an AV fis Is registered as a 
defective extent Other than such a method, it is possi- 

20 ble,, f or exanple, to def in e a special file for managing a 

defective extent and the file aifribute information thereof 
so as to assign and manage a file which Is connposed 
only of defective extents. 

Although a space bit map has been used as infor- 
25 mation for managing unallocated areas on the «Ssk in 
the ^ove description, they can also be managed t3y 
using a space table. 

Al^ugh the fM^esent invention has been descnljed 
while assuming the aze of a corttinuous free area aBo- ■ ■ 
30 - cated for recording an AV file to be 5 MB or larger, it is — 
obvious that the aze may differ depending upon the 
buffer capacity, tiie access performance, or the tike, of 
the reproduction apparatus. 

Altfiough an AV rested file es registered for allo- 
35 eating a continuous free area for recordng an AV file in • 
tiie above descr^ition of the present invention, it is also 
possible to previously alfocate a continuous free area 
uang a n w bit map, a table, or the like. 

When reproducing AV data from AV extents by the 
40 reproduction method of the present invention, it is obw- 
ous ttiat continuous data reproduction can be more r^- 
ably performed if tiie reproduction apparatus reads 
^ead tiie AV data while storing tiie AV data 'm cache 
during reproduction. 

45 

(Embodiment 2> 

Hereinafter,, an information processing system 
induding a recordirig/reproduction apparatus for record- 
50 ing/r^oducing data toffrom the above<iescribed DVD- . 
RAM disk and a control device tor controlling the same 
vvill be described as Embodiment 2 of the presentinven- 
tion. 

■ ■" . Figure 1 5 is a block diagram illustrating a structure 
55 of the information processing of the present 

invention, 

R1 denotes a control section; R2 denotes an MPEG 
encoder; R3 denotes a disk reccHtfing/reproduction 
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drive; R4 denotes an MPEG decoder; R5 denotes a 
video signal processing section; R6 denotes a hard disk 
drive; R7 denotes an 1/0 bus; denotes an input sec^ 
ta: R9 denotes a r^ATriable phase change type opttoal 
disk; and R1 0 denotes a receiver. 5 

The conirof section R1 includes a CPU Ria, a main 
memory Rid. a bus interface Ric and a processor bus 
Rib. Based on a program stored in the main memory 
R1d, the control sedion R1 performs an AV fiie identifi- 
cation proc^, a read out Jocalion indication process, a 10 
recording area searching process, a process for Galcu- 
lating the acceptable number of sl^ps and a f tie system 
irtfbnmation creation process, as S&isfiHted in Hgiffe 
20A, 

The disk recoFding/reproductiort drive R3 includes: rs 
a miaoprocessor R3d for controlling the entire drive; a 
bus conlrot circuit B3a for controlling transmis- 
sion/reception of a c^vmiand or data to/^om the control 
section R1 via an IDE (tntelllgenf Drive Electronics) bus; 
a data recording/reproducfionAferification sectic;n R3e 20 
tor penbrnriing data r^roductron including data reccsd- 
ir^ and data verification operalions to the phase change 
type qDtfcaJ disk TO: a ksiff er section R3b for temporarily 
storing recording data, reprodudfon dafa, and data read 
outfordafaverffjcation;andabuff^cQntrolsection R3c 25 
for controlfing data transfer of the buffer section. The 
microprocessor R3d performs a sMp recording control 
operation, as illustrated in Hgure 20B. 

The phase change type optical di^ R9 is the DVD- 
RAM disk as described in Embodiment 1 . so 

Hereinafter, the operation of recording AV data 
received by the receiver RIO via a broadcast wave to 

the phase change type opuca! disk R3 wiil be described ■ ■ 

with reference to Fi^re 16. Herein, it is assumed that 
the file system ^formation recorded on the phase 35 
change type optical disk R9 has already been read out 
and stored in the main memory Rid la the ccntrol sec- 
Son. 

Figure 16 illustrates a protocol used between the 
contrt^ secfion R1 and the cEsk recording drive R3 in an 40 
opetstion for recording AV data, which is moving image 
irrfbrmatJon received by the receiver RIO via a broad- 
cast wave, to the phase change type optical disk R9. 

(Ft 01) The recording area searching process by 
the control section R1 selects a continuous free area for 45 
recording an AV file by referring to the file system infor- 
mation vrfiich is previously read out and stored in the 
main memory Rid when the phase change type optical 
disk R9 is mounted. In the process for calGulathg the 
acc^abJe nurrfoer of sk^, the number of ECC blocks bd 
which can be skipped fay the disk rec<;»dlng drive R3 is 
cataulated from the file system inlbrmation. 

(PtG2 to PI 03) The control sedbn R1 issues 
"SKIP WRITE AV (ADR, LEN. SKr^LEN)" as a corn- 
mand to record AV data whi[e sktpping the ECC block 55 
including the defective sector detected by the recording 
drive R3v Herein, the parameter ADR denotes the start- 
ing adcb"ess of data recording; LEN denotes the number 



of fafocks to be recorded; and SKIP_LEN denotes the 
nrEanmLBTt value for the number of ECC blocks to be 
ski^^ed (hereinafter, referred to as the "acceptable 
number of skips"). When receiving the "SKIP WRITE 
AV*. the disk recording drive R3 starts a recording oper- 
ation for AV data transferred. 

{P104) When adefective sector having an address 
error detected while the disk recording drive R3 is 
recording AV data, the ECC b!od^ including the defec- 
tive sector is regarded as a defect ECC block. Then, the 
starting address of the ECC block is 3nternaJly stored, 
and a data recording c^eratrcn is periormed to the 
lowing ECC blocA: 

{P105)"When the disk recotding drive R3 detects a 
defect ECC block, and the defect ECC block is accord- 
ingly skipped, if the preset acceptable number of skips 
is exceeded, the disk recording drive R3 stops the data 
recording operattoa while r^ortuig an ^or status to 
the cor^ol section Rl and returning detailed error {rrfor- 
maijon (Skip Sector Over) to the control section R1, 
indicating that the acceptable number of skips is 
exceeded. On the other hand, when all AV data has 
been recorded without performing a skip operation, the 
disk recozding drive R3 returns a normal complefion 
status to the control secSon R1 . Moreov^. when all AV 
data has been recorded with skip operations within the 
specified acceptable number of skips* the disk record- 
ing drive R3 returns to the control section R1 detailed 
error 'mfbrmatjon (Recovered Error), indicating that the 
recording has been performed with skip operations 
witt^n the skip sector rurt^er. along with the en-or sta- 
tus. 

(P106) When receiving the detailed error informa- 
tion indicating RecGvered Error, the control section R1 
issues a command "SEND SKIPPED SECTOR", 
requesting the address information of the skipped ECC 

blocks. 

(P1D7) Address information of all the defect ECC 
blocks which have been stored during the recoiding 
operation is transferred to the control secticKi R1 , when 
tiie disk recording drive R3 receives the "SEND 
SKIPPED SECTOR- command. 

Hefeinafter, the reproduction operation for an AV 
file recorded on the phase change type optical disk R9 
will be described wiih reference to Figure 17, 

Figure 17 illustrates a protocol used between ttie 
control section Rt and the disk reproduction drive R3 ii 
an operation for reprodudng the AV data recorded on 
the phase change type optical disk R9. 

(P201) The control section R1 determines, from ih^ 
file system informatjon, that the file requested to t>8 read 
otrt isan AVfile- 

(P202) The control section Rl issues a "READ AV 
comrrend. requesting to read out AV data from AV 
extents included in the AVfila 

{P203 to P204) When receiving the "READ AV" 
command, flie disk reproduction drive R3 continuously 
perfonns a data reproduction operation wilhoul referring 
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to the defect list, and continues the data reproduction 
operation even when an address error or a dala error 
occurs. Then, the 6isk reproduction drive R3 transfers 
the reproduced data to controf section R1 . 

(P205) The contrd section R1 sequentially trans- s 
fers renl out da^ to the MPEG decoder R4, fherd^/ 
outpiftting an anabg AV signal via a monitor digalay and 
a loudspeaker. 

(P2Q6) The dt^ r^roduclion drrve R3 transfers a 
normal conpletion status to the control section Rl , to 

According to the present entodiment, ev»i if a 
defective sectcs* is detected during a data recording 
c^rafon, the data is recorded in the following ECC 
Wod< while shaping the ECC block including the defec- 
tive sector, whereby it s possible to record in real time is 
AV data received via a broadcast wave, whidi requires 
real time recording. K/Ioreover, in the data r^oductron 
operation, if Ts not necessary to access the spare area 
as In the linear replacement afgoritfim; therefore it 
po^tbfe to ensure continuous video or sound reproduc- 20 

tlOT* 

In the present embodiment, when a different file is 
recorded fcflowtng ^e area aflocated for recording an 

AV fife, in order to prevent the area, vwhere !he following 
file is. recorded, from being ovenwritten by AV dala, the 25 
disk recording drive is allowed to skip ECC blocks within 
the acceptable number of skips. However, in the case 
where no valid file is recorded in the following area, it is 
neither necessary to limrl the acceptable nurrtier of 
skips nor to calcuJate the acceptatrfe number of skips. — so 

Although, in the present enrtjodiment, the number 
of ECC blocks aHowed I0 be skipped during a recording 
operation for AV data is set Tn the disk recording drive 
R3. the present invention is not limited to such a 
method. For example, it is apparent that, by previously 35 
setting the terminal address of the area where AV data 
can be recofrfed, the disk recording drive R3 is able to 
perform the recording operation whife skipping ECC 
blocks within the area up to the terminal address, 
thereby obtaining the effect of the present invention, 4o 

(Eirtjodiment 3) 

Next, an infomiation processing system induding a 
reconding/reprocfticlion apparatus for recording/repro- 45 

dudng data to^rom the above-described DVD-RAM 
disk and a control device for controlling the same vM be 
described as Embodiment 3 of the present invention. 
The drfference from Eni>odimGnt 2 above is that AV 
data is tnput via the internet rathe- than a broadcast so 
wave. Accordingly, the reaf tatie receding is not per- 
formed, but the more reliable asynchronous recording is 
performed. 

Figure IS is a block diagram illustrating a structure 
of the information processing system d the present 55 
irwentron. 

N1 denotes a controf section; N2 denotes a netw<xk 
c^d; N3 denotes a disK recording/reproduction drive: 



N4 denote an MPEQ decode; N5 denotes a video sig- 
nal processing section; N6 dersd^ a hard cQsk drive; 
' N7 denotes an I/O ixis; Nd denotes an input sectbn; N9 

denotes a re^rrtable phase diange type optica] disk; 
N10 denotes the intemet; and N11 denotes a server. 

The structure dS the control section Ml is identical 
to tl^t of the control section Rl Illustrated in Figure 15. 
■ The control section N1 operates b^ed on a program 
stored in a main memory Nid, pedbrming an AV file 
idenfification process, a read out location indication 
fMocess, a recording area se&rc^dng process, a record- 
ing control process and a tile system information crea- 
tion jxocess. as illus^ated in Fi^reSI. 

The structure of the disk recording/reproduction 
drive N3 is identical to that of the disk recording/r^ro- 
ducBon drive R3 illustrated in Figure 15, 

The phase change type c^tical disk N9 is the DVD- 
RAM disk as desciibed above in Embod imenl 1 . 

Hereinafter, an operation of recording, to the phase 
change type j>ptic^disk N9 via tie network cand N2, AV 
data transferred from the server Mil via the internet 
N10 will bB described with reference to Figure 1$. 
Her^n, it Is assun^ that the file system information on 
the phase change type opiical disk M9 has already been 
read out and stored in the main memory Ntd irt the con- 
trol sedion N1 . The network card N2 is connected to the 
internet N10, thus receiving data sent from the sever 

Rgure 13 QluslFafes a protocol used between the 
control section N1 and the disk recording drive N3 in an 
operation for asynchronously recording AV data 
received via the Internet N10 to the phase change type 
optical disk N9, 

(P301) The recording ar^ searching process by 
the control section Ht selects a contmuous free area for 
recording an AVfife by referring to the file system infor- 
mation which has been previously read out 

(P302) The recorcfing control process by the control 
section N1 issues a "WRITE & VERIFY AV (ADR2. 
LEN2)" commands requesting 10 record AV data to the 
area selected in (P301). Herein, the parameter ADR 
denotes the starting address of data recording; and 
LEW denotes the number of blocte to be recorded. The 
•WRITE & VERIFY AST command requests to neglect 
the defect list and to return tiie error status and 
address Information of the defective sector wilhouf per- 
forming a replacement operation when a deiedive sec- 
tor is detected during the recording operation, 

(P3D3) The recording control process by the control 
section Ni transfers, to the disk reoonding drive N3, Ihe 
AV data to be recorded at the "WRITE AV" conmand. 

(P304"tD P306) The disk recording drive ^S3 COTtin- 
ucajsly records AV data in the specified area wrthout 
referring to the defect list When detecting a defective 
sector having an address enor, a data error, or the like, 
during the recorcRng operation ior AV data, the disk 
recording drive N3 does not p^rm a r^iacement 
opera&'on but stops the recondir^ operation, and returns 
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the error status and frie deiective sector acJd^ess infor- 
mation to the control section Ml. 

{P307) Ttie confe-ol section N1 stores the acidress 
information of the defective sector in the main memory 

(P30S to P309) The recording control process by 
the control section Nl issues "'WRITE & VERiFY AV 
LENS)" command, while setting the ECC block 
following the ECC block including the defective sector 
as the starting address based on the address informa- 
Won stored In (P30S}. so as to resend the unrecoir^ed 
data {induding data to be recorded in the ECC block 
including tiie detective sector) to the disk recordrng 
drive N3. 

(P31 0 to P31 1 ) The disk recordi ng drive N3 contin- t5 
uousiy records AV dsta in the specified area without 
referring to the defect list based on Ihe newly-set start- 
ing address. When compieti'ng the specified data 
recording operation without an error, the disk recording 
drive N3 refefrns a ncsrmaf completion status to the con- 20 
trol sectiort Nl . 

In advance of the recording operation for AV data 
described above with reference to Figure 1 3, the control 
section Nl issues a command "READ {ADR1. LEWI)' 
for requesting to read out the file system mfornriat'on so 25 
as to refer to free areas on the phase change type opti- 
cal disk Herein, the "'READ" command requests to 
read out a nun^er of blocks as specified by LEN start- 
ing from the sector having the address specified by the 
first parameter ADR. w^iile pertornring a replacement 3g 
operation using ihe defect list. When receiving the 
**READ" command, the disk recording drive N3 reads 
out the specjfi&d file systern iniDrrnaiiori referring to the 
defect list- Thus, whei there is a defect block in the area 
where the file sysiem information is recorded, data 35 
reproduction is performed by an ECC unit from an alter- 
nate bJock assigned in a spare area. The disk recording 
drive N3 transfers the file system information read out 
from the phase change type optical disk N9 to the con- 
trol section Nl . 

After compfeting the recording operation tor AV 
data described above with reference to Figure 19, the 
file system information creation process by the control 
section Nl registers the ECC block including the defec- 
tive sector stored in (P307) as a defective extent and 
continuous areas where AV data of the AV file is 
recorded as an AV extent Moreover, in the space bit 
map. bris for managing the respective sectors in the 
area, where the defective extent and the AV extent are 
allocated, are registered as allocaled. so 

The file system Infomiation creation process by the 
control section ^41 requests, by a "WRITE St VERIF/ 
(ADR4. LEr\J4}" command, ihe disk recording drive N3 
to register the file system inforrr^ation updated by the file 
system information creation process. Herein, the 55 
"WRITE & VERIFY" command is a comm^d to verify 
that the data can be reproduced under a ccrjdition more 
severe than that for normal reproducdon after the com- 



pletion of the data recording operation. The command 
requests, when a defective sector is detected in both the 
recording process and ihe verification iixocess, to regis- 
ter it in the defect list cUTd to petlbrm a r^lacemait 
process. When there is an ECC block including an 
already <ietected detective sector in Ihe specified 
recording area, it requests to record the ECC block in 
the r^lacement destination and to perform a verifica- 
tion operation for the recorded ECC block. Then, 
disk recording drive N3 perfornns the ^ecified data 
recording and verification processes while controlling a 
data recording/verification section N3e w^th reference to 
the defect list. After normally processing the "'V^^RITE & 
VERIP/" command, the disk recording drive N3 returns 
the normal completion status to the control section Nl , 

The recording operation for an AV file has been 
described hitherto. The description of the reproduction 
operation for the AV file is omitted as it is the same as 
that in Embodinnent 2. 

As described above, according to the present 
embodiment, Ihe recorded sector is tested after AV data 
has been recorded tn order to improve the reliability of 
the recorded data, whereby it is possible to ensure unin- 
ten-upted r^roduction of a video or a sound during data 
r^roductron while ensuring the same reliability of data 
as that ensured by the conventional recording method. 

A combination of a control mainly for ihe disk 
recording drive (Figure ^ 6) and a structure of the analog 
video receiving section and the MPEG encoder (Figure 
15) has bean described in Embodiment 2. while a com- 
bination of a control mainly for the control section (e.g., 
a personal computer) (Rgure 19) and a structure of the 
digital intsrfece and Ihe digital video retrieving sscljon 
(Figure 18) has been described in Embodiment 3. How- 
ever, Ihe present invention is not limited to such s partic- 
ular system structure. The control mainly for the disk 
recording drive (Figure 16) may be combined with the 
structure of the digrtai interface and the digital video 
retrieving section (Figure IS), while the control mainly 
for the control section (e.g.. a personal computer) (Ftg* 
ure 19) nnay be corribined with the structire of the ana- 
log video receiving section and the MPEG er^coder 
(Figure 1 5), 

INDUSTRIAL APPUCABILITY 

According to ihe present invention, even if a defec- 
tive sector is detected while recording AV data, the fol- 
lowing ECC block data is recorded while skipping the 
ECC block including the defective sector. TTfUS. an 
access to the spare area is not required at all. whereby 
it is possible to record in real time AV data to an infbrma- 
lion recording disk and to continuously reproduce fhe 
AV data recorded on the information recording disk. 

Moreover, according to the present invention, it 
possible to verify whether or not the AV data recorded 
on the information recording disk has been properly 
recorded. Thus, it is possible to ensure uninterrupted 



12 



23 



24 



r^roductjon of a video or a sound during data repro 
duc^ whlie ensuring the same reiiabiiity of data as 
ihai ensured by thecon\^enttonal recording method. 



1 . A recording m^hcd for recording an AV file includ- 
jhg AV dala using an inftM-matk^ recording disk in 
which data is recorded/r^xbduced by sectors^ the 
recording method comprising the steps of: deter- 
mining whetner or not input date is AV data; detect- 
ing a defective sector exrsting in a data recording 
area assigned for recording the input data: when tt 
is determined that the input data is the AV data and 
a defecfive sector is detected in ths ckla recording 
area, allocating a defecfive extent Including the 
defective sector; recording the AV data in continu- 
ous sectors wNle skipping the defective extent; and 
aWocating an area of continuous sectors where only 
- the AV data is recorded as one AV extent wh^dn 
an AV fiie is recorded on the information recording 
disk, wherain the AV fHs includes: a defective 
extent, whidi includes, when a defective sector Is 
included in the data recording area, the defective 
sector: and one or more AV extents each including 
a pluralrty d continuous sectcrs. 

2. A recording method according to daim 1. wherein 
only a sector where an address error is detected 

■ "during a data" reccHiJingbperaiiQn is detected as the ■ 
defective sector. 

3. A recording method according fo daim 1, wherein 
the defective sector comprises a sector wtiere an 
address en-or is detected during a data recording 
opeTHfion and a sector where a data error is 
detected during a data voificalrcffi operation. 

4. A recording method according to daim 1, wherein 
when using an information recording disk where an 
ECC trfod^ has a plurality of sed:ors, the defects 
extents are allocated by ECC tMocte. 

5. A recording method according to daim 1, wherein 
when using an information recording disk where an 
ECC block has a pluralrty of sectors, the method 
further conprises the step of allocating, in the AV 
file, a padding extent which does not include AV 
data. 



6_ A recording method according to claim 1, further 
comprising the step of recording attribute infomna- 
tion for identifying the AV file induding AV data, as 
part of file managemeni infof nriation. 

7. A recording method according to claim 1, further 
comprisii^ the step of recording attribute infomna- 
tion ioc Identifying the defective ©<tent and the AV 



ejctait, as part of fie rmn^ement infaination, in 
such a format that the attribut© Information ss in 
one-to-one correspondence with tie respective 
eic^s formlTig an AV file, 

s 

a Areconiingappafafeisforrecoirfing AVdataonan 
information reconiing di&k in which data Is 
recorded/reproduced by sectors,- the- recording 
^paratus cxinrprising: a section for determining 
TO wheth^ or not input data is AV data; a section for 
detecting a defective sector existing in a da^a 
recording area assigned for recording the input 
data; and a sedion for recording the AV data in coh- 
tnuous sectors while skipping the defective sector, 
15 wherein AV data is recorded in a pJurality of contin- 
uous sectors on the Information recording disk 
while sWpFHng a defective sector existing in the data 
recording area, 

20 9- A_recording apparafeiS__according to ^^aim 8^ _ 
wherein only a sector where an address error is 
detected during a data recording operation is 
detected as the defective sector. 

25 10, A recording ...apperalus .. according to daim 8, 
wherein the defective sector comprises a sector 
where an address error is detected during a data 
recoiding operation and a sector where a data error 
s detected during a data vermcation operatic^ 

11, A recording apparatus according to daim 8, 
wheren when using an mformaiion recording disk 
where an ECC block has a plurality of sectors." the 
defective sector are sk^sped by ECC blocks each 

35 including the d^ectlve sedon 

12. An information proce^ing system, comprising: -frie 
recording ^)para6JS according to claim S; aix! a 
control d©^ice for controlling the recording appara- 

40 tus, the infonnaSon processSng system compf isirig: 
a section for ^locating, in recording of an AV file, a 
defective sector detected by fne recording appara^ 
tus as a defective extent; and a section for allocat- 
ing continucftjs sectors where only AV data is 
45 recorded by the reconding apparatus as an AV 
extent wherein an AV file Is recorded on the infor- 
mation recording disK the AVfile induding: a defec- 
tive extent, which includes, when a defective sector 
is induded m the data recording area, the defective 
^ sector; and one or more AV extents each including 
a plurality of continuous sectors. 

13- An inlormation processing system according to 

daim 12, wherein when using an information 

55 recording disk where an ECC block has a plurality 
of sectors, the control device alkx^ates the defective 
extent by ECC trfocks eadi including a defective 
sector. 



13 



DSeS456AlJ_> 



-25 



EP 0868 456 A1 



26 



14. An information processing system accordng to 
claihi 12p wherein wh^ using sai I'nformaSon 
recording disk inhere an ECC block has a plurality 
of sectors, the conirol device further comprises a 
section for allocatir^ a padding extent which does 5 
TtA incfeide AV data, as part of the AV file. 

15, to information processing system according to 
claim 12, who-ein the control device further com- 
prises a section for recorcJing attribute information 10 
for Kilentifyfng the AV file indudtr^ AV data, as part 

of file management informaf ion. 

16- An informat'on procesang system according to 
daim 12, uvherein the contrd device further com- 
prises a section for reconcSrig attribute Irifbrmation 
for identifying the defectfvd extent and the AV 
extent as part of file managemerd: informataon, in 
such a format that fha eitribute information is in 
one-to-one correspondence wrth the respective so 
extents forming an AV file. 

17- An information processing system aocordng to 

daim 12, wherein: the confroJ device comprises a 
section for setting in the recording apparatus an 25 
acceptable value for tie total number of sectors 
skipped when a defective sector is detected during 
a recording operation for AV ctet^ and the reoDrdtng 
apparatus comprises a section for, after AV data 
has been recorded while sJappSng defective sectors so 
within a range not exceeding the acceptable value^ 
infonming the control device of tocation information 

aJI the sectors sfqpped during a recording opera-/^"^ 

tion for AV data. 

35 

18. An information processing system according to 
claim 12, wh^ein: the recording apparatus com- 
prises a section for, each time a defective sector is 
detected during a recording opQ*ation for AV data, 
infcHTnirtg the corrtroF section the detection of the 40 
defective sector along with Jocation information of 
the defective sector; and the control section com- 
prises a seciiGn for setting in the recording appara- 
tus a new recording start focatiOT far AV data each 
time the detection of the defective sector is 45 
informed- 

19. A reproduction meihod for performing data repro- 

duction from the information recording dfsk on 
which the AV file cs recorded using the recorcffng so 
method according to daim 1 . the method compris- 

ing the step of, in an A^dsia reproduction operation 
from the AV extent, perforrrnng a continuous data 
ref^oduction operation while negiecting location 
infonmaSon of a replacement-fecorded defective 55 
sector and not peribmiing a recovery process even 
when an error occurs during data reproduction. 



20l a reproducfion ^[paratus for performing data 
reproduction from the information recording disk on 
which the AV file ts recorded using the recording 
method according to daim 1, the apparatus com- 
prising a section for. in an AV data reproduction 
operaSon from the AV extent, perfbnming a amtffiU' 
ous data r^roduction cperaticsri while neglecfi'ng 
tacation i n for ma tion of a r^acement-recorded 
defective sector and not performing a recovery 
process even when an error occurs during data 
reprodiTCtiorL 

21. An information recording disk in which an AV fife 
induding AV data is recorded^eproduced by sec- 
tors, wherein the AV file includes: a defedive 
extent which indudes, when a defective secfor is 
induded in the data recording area as^gned forf ile 
recording, the defective sector; and one or more AV 
extents recorded in a pluiaJity of continuous sectors 
where only the AV data Is recorded. 

22. An information recording disk acccading to claim 
21 , wherein only a sector where an address error is 
detected cfciring a data recording operaOon is 
regarded as the def^ive sector. 

23. An infonmation recording disk according to daim 
2t . wherein the defective sector compa-ises a sector 
where an address error is detected during a data 
recording operation and a sector where a data error 

defected during a data y^ication cperation. 

"24rAn^Information recording" disk accord^ig" tiTcliSn" 
21, wherein when uang an informat'on recording 
tSsk where an ECC biock has a plurality of sectors, 
the defective extents are allocated by ECC blocks. 

za An intomation reconJing according to daim 
21, wherein when using an information recording 
cfisk vrfiere an B3C Wock has a pJuralrty of s^iors. 
the AVfiie comprises a padding extent which does 
not include AV data. 

26- An informatfon recording disk according to daim 
21 , wherein attribute iriformation for identifying the 
AV file induding AV data is f urtier recorded as part 
of fife management information. 

27- An Information recordirig disk accoiding to daim 
21. wherein attribute information for identifying the 

defective extent and the AV extent is further 
recorded, as part of file management infonnation, 
in such a format that fha attribute Information is in 
one-to-one correspondence with the respective 
extents forming an AVfile. 
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Amended claims under Art- 19.1 FNJT 



1. (amended) A recording metiiod for recording fOe 
managemen! information and data including AV 
data on an infornnatiort recording wher^n ihe 
file ranagemem infoFmation is for rronaging con- 
tir^ious sectcMS as an extent and fa further manag- 
ing one or n^ors extents as a f ite by grouping one or 
mcwe extsfrts, the recording method comprising the 
steps of: 
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determining whether or not Input data is AV 
.dala; 

determ'ffiing whetiier or not a defective sector is 
included in a data recording area assigned for 
recording tie input data; 
when rt is determirted that ihe irput data is the 
AV data and it Is determined that tiie defective 
sector is indtidsd in the data recording area, 
snapping . at^least , the defective, sectcs-^ and 
recording the AV data in one or more continu- 
ous sectors follovying tiie stopped one or more 
sectors; and 

registering the recorded f ae of AV data in the 
file management intbrmation, the file of AV data 
registered m the file management information 
incfuding the one or more cont'nuous sectors 
where the AV data is recorded as an AV extent 
and further including the ^pped one or more 
■ sectors as a defective extent " 



2. (amended) A recording method according to 
claim 1, wherein the defective sector is a sector 
where an address error is detected dunng a data 
recording operation, ^ 

3. (amended) A recording method according to 
claim 1, wherein the defective sector comprises a 
sector where an address enror is detected during a 
data recording operation and a sector where a data 4o 
enror is detected during a data venficatfon opera- 
tion. 
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4. (amended) A recording method according to 
claim 1, wherein the skipped one or more sectors 
comprise a pluraUty of sectors forming one or more 
ECC Hocks. 

5. (amended) A recording method according to 
claim 1 , wh erein the file of AV data registered in the 
file management information Includes one or more 
continuous sectors from an end of the AV extent to 
an ECC trfock boundary as a padding extent. 

6. (amended) A recording method according to 55 
claim 1, further comprising the step of registering 
identification information for identifying a file which 
includes ihe AV data In the ffls management infor- 



matbn. 

7- (amended) A recording method according to 
claim 1» further comprising the step of registering 
identification information for iden%ing the defec- 
tive extent and the AV extent in tie file manage- 
ment infarmaiion. 

8. (amended) An irformafion processing system. 
Domprising: 

a recording appaiatus for recording file man- 
agement information and data Including AV 
data on an information recording disK wherein 
the f Oe rrianagement information Is for manag- 
ing continuous sectors as an extent and for fur- 
ther managing one or more extents as a fie by 
grouping c^eor more eod^rfs; and 
a control denoe for contfoBing the recording 

apparatus, _ 

the reaardingapsaratus comprising: 



a section for determining whether or not 

input data is AV data: 

. a section for determining whether or not a 
defective sector is included in a data 
recordkig area aligned for recording the 
input data; and 

a section for, when it is determined Sie 
- inpajt data is the AV data and it is deter- 
mined that the defective sector is included 
in the data recording area. sl<sf^ing at l^st 
the defecfive sector and rerarcSr^ the AV 
data in one or more continuous sectofs fol- 
lowing the skipped one ore more seci^^, 
the control device comprising: 



a section for registering the recorded 
file of AV data k\ the fife management 
information, wherein: 
the file of AV data registered in the file 
management information is a file 
including the one or more continuous 
secfiws where the AV data is recorded 
as an AV extent and further including 
the skipped one or more sectors as a 
defectK'e extent. 

9, (amended) An information processing system 
according to daim wherein the defective sector is 
a sector where an address error is detected during 
a data recording operation. 

"10: (amended) An information processing system " 
according to daim 8w wherein the defecfive sector 
conrprises a sector where an address enror is 
detected during a data" recording operation and a 
sector where a data error is detected during a data 
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verf icaSon operation. 

11. (canceled) 

12. (cancelled) ^ 

13. (amended) An information processing system 
according to claim 8, wtierein the slopped one or 
more sectors comprise a pi urality of sectors fomtir^ 
c^e or more ECC blocks. 

14. (amended) An intformation processing systCTt 
according to daim 8. whereirt tie fi\e of AV data 
registered irr the file nTanagement informatton 
includes one or more continuous sectors ■firom an is 
end of the AV extent to an ECC fcrfock boundary as 

a padding extent 

15. (amended) An inforrration processing system 
according to datm 8, wherefn the control device fur- 20 
ther comprises a section for registering identifica- 
tion information for identifying a file which includes 
the AV data rn frie file management information. 

16. (amended) An information processing system 2S 
accordrig to claim 8. wherein the control device fur- 
ther comprises a action for registering identifica- 
tion information for kJentifyir^ the defective extent 
aiKJ the AV extent in the file management infonrrta- 
tion. 30 

17. (amended) An information processing system 
according to clam 8; wherein: ■ 

the control device further comprises a section 35 
for setting a maximum acceptable value for a 
numbered sectors which can be skipped by the 
recording apparatus; and 
the recording apparatus further comprises a 
section for skipping one or more continuous 40 
sectors including the defective sector within a 
range not exceeding the maximum acceptable 
value, and informing the oontrol device of infor- 
mation indicating locations of the one or more 
skipped sectors, *5 

IS. (amended) An information processing system 
accordmg to daim 8, wherein: 

the recoiling apparatus furUier comprises a so 
section for informing the control device of infor- 
mation indicating a location of the defective 
sector each limG the defective sector is 
detected dia-ing a data recording operatjon; 
and . 

the control device further comprises a section 
for setting in the recording apparatus a reoDnd- 
ing start location for ihe AV data based on the 



information indicating the location of the defec- 
tVe sector informed by the recording appara- 
tus. 

19. (amended) A reproduction method for repro- 
c&jdng data from the information recording disk on 
which the AV data is recorded usir^ the recondo^ 
mefiiod accorcfing to daim 1, ^le reproduction 
method comprising the step of r^rodudng the AV 
data from the AV extent without referring to location 
information of the defective sector. 

20. (amended) A reproduction apparati^ for rspro- 
dudng data from tie information recording disk on 
which the AV data is recorded using the recorcfing 
method according to claim 1, the reproduction 
apparatus comprising a section for reproducing the 
AV data from the AV extent without referring to foca- 
fion informa-fion of the defective sector. 

21. (amended) An information recording disk on 
which fife management information and data includ- 
ing AV data are recorded, wherein the file manage- 
m&iit informatiort is for managing continuous 
sectors as an extent and for further managbg one 
or more extents as a f@ie by groupirig one or more 
extents, wherein: 

when the input data is AV data while a defective 
sector is included in a data recording area 
assigned for recording the input data. Uie AV 
data is recorded in one or more continuous 
sectors following the skipped sector inclixling 
the defective secSor: and 
a file Including the one or more oonSnuous sec- 
tors where the AV data is recorded as an AV 
extent while including the skipped sector as a 
defective extent is registered in the file man- 
agement information. 

22. (amended) An information recording di^ 
according to claim 21, wherein the defective sector 
IS a sector where an address error is detected dur- 
ing a data recording operation, 

23. (amended) An informatiOT recording disk 
according to daim 21 , wherein the defective sector 
comprises a sector where an address error is 
detected during a data recording operation and a 
sector where a data error is defected during a data 
verification opeiation. 

24. (amended) An information recording disk 
according to claim 21 , wherein the skipped one ore 
more sectors comprise a plurafiiy of sectors forming 
one or more ECC Wocks. 

25. (amended) An information recording disk 



16 



31 - EP0^456A1 



according to daim 21 , whereurj the fife of AV data 
registered in the file management inforniatbri 
includes cwie or more continuous sectors from an 
end of AV extent to an ECC block bouiviary ^ 
a paddng extent s 

26. (amerejed) An Information recording disk 
according to daim 21. wherein Identification infor- 
mation ibr idenfifying a fife which tncfudes ths AV 
data ts further regfetered in the file nwiagement io 
informatiCHi. 

27. (amended) An informatJon recording . dtsk 
according to daim 21, wherein identfflcattort inlbr- 
imtion for identifying ihe defective extent and the i6 
AV extent is further registered in the file manage- 
ment irrfbrmalion. 



28. (added) A recording method acxx>rding to claim 
J ^further comprising the steps of: _. 20 

prior to record ng the AV data to ihe Ertftsmafion 
recording disk, delecting one or more continu- 
ous sectors in which the AV data can be 
rsconded: and ^ 
registering in ttisfile management information 
an AV recording file induding the detecled one 
or more continuous sectors as an unrecorded- 
extent wherein: 
"the AV data is recorded in one or more of the- -so - ■ 
continuous sectors assigned for the unre- 
corded extent of the AV recording iiie. 



29. (added) An infonnation processing system 
according to claim 8, further comprising : 55- 

a section ior, prior to recording the AV data to 
the Information recortJing disk, detecting one or 
more cotrh'nuous sectors in which Ihe AV date 
can be recorded; and 

a secticn for registering in the fife management 
Information an AV recording fUe including the 
detecled one or more <x?n!inuoiJs sectors as an 
unrecorded extent wheran: 
the AV data is recorded in one or mxe of the 45 
conHnuous sec^tors assigned ibr the unre- 
corded extent of the AV recording file. 



so 
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